Irradiation dose-response effects on angiogenesis and involvement of nitric oxide.
Recent results implicate nitric oxide (NO) in the irradiation-induced perturbation of angiogenic mechanisms. We have previously shown, using the chick embryo chorioallantoic membrane (CAM) and a dose of 10 Gy, that the NO pathway is involved in X-ray-induced anti-angiogenicity. In the current study, we investigated the implication of NO in the effects of various doses (2-15 Gy) of irradiation on angiogenesis. X-irradiation, NO synthase inhibitors, NO releasing agent and the in vivo CAM angiogenesis model (disc and ring method) were used. The CAM areas were irradiated on the 9th or the 14th day of embryo development and the vascular density was determined morphologically. Doses up to 5 Gy resulted in dose-dependent reduction of vascular density, whereas the NO synthase inhibitors, added immediately post-irradiation, protected the 9-day CAM from the above anti-angiogenic effects of irradiation. NO donor, under certain circumstances potentiated the effects of X-rays when applied to the 9-day CAM using the ring method. These results confirm the implication of NO in the anti-angiogenic mechanism of X-rays and describe the dose-response pattern of NO involvement in this action.